t 


[51]Int.Cf 




H01M 4/60 


[i2] MUfflM 


hi*/VTf 'Htrtl4> H01M 4/04 HD1M 10/40 


[21] #«H§- 


00108176.4 


[43]&*B 2000^11^18 


[ll]&3f * CN 1271968A 


122] H 2000.4.26 [21]*«* 00108176.4 




[30Wfc« 




[32]1999.4.26 [33]JP [31]117804/1999 




[3211999.5.26 [33UP [31]146069/1999 












[72]*WA tWJfc^l H**tS teffiSf* 










#315? *^I5 2 M 19 W »ffl3*ffc 4 Jff 



[57]m 

(Li£)„ (1), 

5S«K0<j<2,ii>0. 

SASH ««£tt««!t. 




f 



« 8 * 



g 1971 ^a»9*ttw*z,*few*. 

40-80Wh/kg. 

-*«aKns»*(»w«i»». »ft*w*ffi***r*** m + --s-r-s-- 

M + -"S-R-S-S-R-S-S-R-S"-M + 
l50Wh/kg I2JLL. JJflU. i*l»»tt*A*5a*tt-*%»**-tT, SJclE^W 

afeftittfcffi* 2v, tfcffi**rffitt 100- 

800Wh/kg. 



* 11. SPtt3pJ5#6Jffi*ttiE«W«ii*fe. £#fiE&^. MaRWft^tt 

0M'*ii> -(?'g¥mie&N-R-2-PH:ifc^K+M£4>^ , K St. RftSU? 

13. Jn^ftJg* 6 0ftttiiE8ft*l£2r&. . JJf«##J* n- 

14. -#-g-W$n=R*JS* l JW*£MiE«K ft*X**%«IJRI»lift». 



& m m * * 



ttM*r#i*4fc*N jfeieSAWTS (i) ^^wiKfta+ws^-fti 

(Li.S) . (1) 

0<x<2, n>0. 

3. Mmmx i gffcWiEfi. &4r<E£^, ffj*wia*ifc**^jRiJfi 

(b) #±isjifffaft»*^ae*aiuT* u> **w*(fc«ws2> 

(Li.S) . (1) 

£<f», 0<x<;2, n>Oi R 

(c) ttJWffawa*********-!:. £fH4ntt+s££X fit 

7. »tt*IS*6j?f«WiE«l»«!liS^r*. a^MEft^. ffiitf <c) + , 
IS. 

8. infers* 6 0ri£MlE®MftJi£#i*. SI/? (b) Z 

9. infefJH* 6 ^&MiE$Mfli!lif2r». JWffi*T . ttl/J 8 <c) 2. 



T. 

«-«. 

St *flW4*tt tt»*fc W Wtt * ft tb ? T ttJK B . 

*IA> , r ffJH#*S$. SFBSSt (s.) J^Jg^ffiW 

SA. 

$6<j¥*lM*S:fefcffi. ^^BJWmH^iWft^: &#-ft'±*&«feftfe*&fif 



(Li.S) . - (i) • 

0<x£2, n>0) . 

£>-ftttW*l*ft«. (i) **«mttiiii 

(Li.S) . (1) 

0<x£2, n>0) . 

(b) ft±&JJfftHtt*#i§ifc&MBlT5S CD *^M*ftflttMd>- 

(Li.S) . (1) 

(S«f. 0<x^2, n>0) ; 2£ 

(c) ftjwff«M«*tt**^9*a*±. siftt^^+sKiEKS+ip 
S±j£ajft3fir»+. JW«*Jsi^rKfeJfi«xrti (b) 2.ir## 



fcttB. 

a 3 9f**«fflT*XWW**« 5 &fct&fl] 5-8 WJESW®-^*^ 

(Li.S) . (1) 
+ , 0<x£2, n>0) . 

*a«W«%»»iEaAW*ifti»tt»iRWIWft<fc'^*& 

«^w±^3E*i-w«i?i^^^MiEa+. Mm& 
a$.m K^- : F ! R*-^*&/*»fliflH36 : 5 1 jEa+. sj*. «rw«)± 

Jiff. «(»#ii**ft«jif#*tt»»WBt. watt*wft**«itwa 



(R (S) y) n (2) 

2 W±MS») . (2) «*Wlfc^WWa|*dl«lfti. — Sft-H-B? 

(HSCH,CH,SH) > 2,5-nSK*-l,3,4-l»Z« (C,N 2 S (SH) ,) , s-H"Y*-2. 4, 6- 
HflKB (C,H S N 4 S,) , 7-¥*-2,6,8-=it*m# (CJUW,) , 4, 5-ZgI-2, 6- 



f^*WJ«±«*JIEtt#tt^J«. ffiffliP Ok Ag, Au, Ni> 

Pd, Pt, Co, Rh, Ir, Cr* Mn&Fe^, *I&£.8i : ?ik'&Vt&ik&}&.M* 

RTWttfflttttW. N,N-ZZ,lgIfSS ( ( (CA) ,NCSS) 
^NSMfcfflflWMU N,N--Z.£aS¥BHg ( ( (C,H S ) ,NCSSAg> , = SK¥lI® 

« (cF,so,A g ) , Rmummm. (AgBFj ^a^wafltt. 

ft** SS #^lk&&&^/SMBB&tt. nrw^ib, in^ffl 2,5--stS- 

1,3, 4-lg-|^Bt^^^WCuAg(C,HN J S J ),,ffiffl=9it^W^f^^MCuAg(C I H:S:) 
o HLfS s-=*-2, 4, 6-=«Bm*J|f Cu^g,(CJI&)o ttffl 7-¥I-2- 6, 8- 
H^S^WBt^^^M CuAg (CAN«S,) 4&$ffl 4, 5--*£-2. 6--«ES«fi 
WfT^^W CuAg (C,H,N 4 S 2 ) 4. 

x, *ttfflT»***(»«. iomhiw 

T. 



mit&mfrsiuQLm&Ta, ci> **M*ffc«i • 

(Li.S) . (1) 

(^4". 0<xS2, n>0) . ' 

M,Wi&> oj W.^tB0tl$IJ , Li a S, Li 2 S 2 , LUS„ Li 2 S 5 x Li 2 S«, Li,S,& US* 

m. 

M^S'JMftffcM*. n 8-20, 4«ft^we*^«iw«j?f»i!ittiHfca 

£. ISXMitfta« : 3 1 ifi*f&WSSA/«AMi;ffi#*0.i-l0Mtt. E 
#lfiftl»0.5-5 2*#. 

® 

WW^ajtfJft. m^K> JKrtt** **i»A3iez,*fe«?. S«^*ttit5 



<fbtt*ttfflttftttft. JR*ttWjE*flE (ROD »*lR*K«***?^iE¥* 

-2-Pttn&^ffi^«B>fW*?>Si&^it^^. BP i mmm^ 640nni Wtifift-fc&fc 
-«M*B:i3ER8ttfeB W"» ife^SI (W |Dtt5l^ 340nm ffiiaMJI&fc 
-«WXtffiWftW*»WjBHWiRi|Sc*iait (l*t> ilt CRDI-WI*.) . « 
ffW*. fl!JSRDI>H 1 0.5W**R. 

gS#£JiS2&#. ttfljo.oi-ioM#MssA/*JB*R. Sfi-£ss&^ 
*Rtt. gffftft, ^TifiM^Wss, ttfflo. 01-10 

ft##ri£iS;#7te/&?.R, RTGUIfcttLiClQ., LiCF,Sfc&/*LiN <CF,S(fc> 
2 ^ft&£k&fl?^ff?Sf£(.Z.£S t t 1 #£'.l. X. teRTBltf** LiC10„ LiCF 3 S0„ 
LiBF«, LiPP.X/« LiN (CFjSOj) , «M#jimRBRtttt&/Stin8Z'*ai 



(2) *?iEtttt*Uft:frft 

^*ff3t*#JW: 0Sft«. N-R-2-Ptfcti&£SH <£ 

+ , R ^ILJITsK CH S > C 2 H S , CH, . 

(b) J»±i4JWffilltt**^iSiaESTS CD **WW4fc«W£d>-tt 

(Li.S) . (1) 
(S«f, 0<x<;2, n>0) ; A 

(c) «FJW»iOI»«**»*^9**ft±. Jq$T$, fcHiElRtolff. 

N-R-2-ltti»«iii. *»J**WI*: 
(b) !»*«<&T±j*JWfcStt**+Wlfl s : 

(d) ^m*j^w%s+M95aifSifcAtawi*. 

(a) mmuit£V}®M¥H-R-2-tmtiiMtoxj¥; 

(b) *ll[4fc«a^±*6fr»aW#«[+Wlff« 



M. X. ffl»5«»»l*flifl(»N-R-2-i«:i»«!lII't'JW**(ft*^ | R 
», *»«M20ppmaTi.JgSttffl. 

(3) *^«fctt 

BIT. #*»W1ft93*»W. fi*K9i^R ; 3 i ae*l*«. 

^2,5--^S-l,3.4-"S-l | 4 (BIT. f§I^^ "DMcT" ) iSfffflffc. WiU 
(BIT. f§J*fc*> "L-DMcT" ) . 0ri$W«tti£EiJ& DMcT 

BxPlfttfi L-DMcT 1.3g, DMcT 0. 2g, RWHk& (Li,S) 2g&$^ 

#±i*w*i*jB*»inJRw#ii«* 3g, jn&M loo-c. i&m&mmmm 
mm. m&zjs. mz*m 2o g ##, «i#«iirjttttt. 

#±i£)g&ttfcji¥Mi§m lg *U*fir*H9lfl|QI»*i**J!l 2g &Z.ftMtt 

* o.osg ans-d-xt*. #A**ffimz.*w«*«fci»ff* so^n. 

m*±2.J§. SKS* eoiCTlnlftTil. a-MHSMMM", X 

J?;S2> 75nm. 

tttt« i 

#%mm i w*K(k*n *»* ig * dmct lg 



%mm 2 

& 5 g -vm^m.j&'pmm^itm cus.) i g *a«so.7g2j§, nmmi- 

DMcT1.5g. ®f3, fti£®«2gftZjfc®!J£0.()5g-jg, M-£^£iS0lJ 1*0? 

3*) 85 nm. 
bb«^J 2 

* ig 5gE&<*&*, mis, #ijE**a[*iz,*few*o.o5g 

%mm 3 

1 4 i m'ffifflWL-DMcTi.5g^M^ lOgN-EpS-2-nH;P&£SS8 
T. f§!&3; "NMP" ) l*. 8-15M. KM*® CB**I«5S£ttlWf»RB 

$k. ^Tffi$2> "PAn" ) mm&m. asKarajn* 

PAn. SjK*ti£J£tt$TM PAn ffj#fc£*7 KT'S/cm, g RDI ft ft 0. 28. 
«%JK»ZJK«t^M Pan l. 0g ^Ag^ftflrf&JttKJfc&'f 5 . WS!JW*fttt 
ffllf) (L-DMcT) -Pan-NMP**. £*. ftSfcttS (LiS,) 2g*£' : Fi***«P. 
ttHttWAA. «FJ*30|«tttfctt**#«ttJ«5X8cmW*<h. 

tfc&t*J3 

ftgc&fl&fll 3 W^T»i*J^S<J (L-DMcT) -Pan-NMP tfc*±. 
$i£W 4 

«$niwi$ji^j 3 mjjmmmto'gmffLttmtto (l-dmcd -Pan-NMP mm 
2 g , « #±3**»»5fli : f »R$i6« 3 wtfc?s** 

#±. 80TCTT^2/h»t. $J5, ftfi'ffcTjiJSftJ*®. 

*?iET*«ttiEa*fc*a <i.53*fc/L> + 30#*. SMftta. %Js. ffl 



fctttm 

*F8c&iSW 3 ft^&felftfft (L-DMcT) -Pan-NMP ****|iTtt!S±, 

/L) +«fftt31. JPttWfftt^ftD'^WtkW. 59*ira. 

#±Jt*ltW 1-4 WiEtK A— D, &tt&fl*J 1-4 iftlEtK A' -D'##J^ 
0. 3mraJ9W^MM^S5SI^MfflS.<4lfi&2X2cniJC.^r6<J%?lfeA— DSA' — D' . 

R«*ttfflJ»0.6innM*iK%l!*jR. *Ktj»JJt*W»lWT 1M M LiBF,> WW 

fRtb i: i «*w«aw»tt#*«z.»*w«*** 20. 7 g & 3. og tommm 

«*JKfcM*W. 20*C> 0.2mAfi<Ji££feifft&4.65-2.0Vfi<)mi 



* i 





tt 




g (mAh) 








1 


5 


50 


100 




A 


5.4 


5.4 


5.3 


5.3 


% 


A' 


1.4 


1.2 


0. 4 


0.2 




B 


5.5 


5.5 


5.3 


5.2 




B' 


5.4 


4.3 


3.5 


1.0 




C 


5.7 


5.6 


5.6 


5.6 




C* 


1.5 


1.4 


1. 2 


1.0 




D 


5.5 


5.4 


5.3 


5.3 




D' 


1.4 


1.2 


1.0 


0.8 



A B, £jftfc£Sip#«Jg, &S^7&;*¥£KJSS[%fcffi. 3. 5V 



@2S^<£ffl£il0!l3&4. W&l£&0!l3&4tfJf&&M£?t!lC> D, C R 
D' £3kJ!i!t%Sg 5 >MSif B*ttftfefcffi.^B+WJft.#£WM«~&fc*lii2: 3. 5 

bp, *aw*»w«tt*»sF»ttft». 

glfeftl 5 

$ o. 76 g (6 mmfcmmmMT somi w^i?*. m$mmmm a, & 1. 02 g 
(6 mmft) w«tifc€-7K-a-^ (cuci s -2H,o) #» ; F25«i w^s?*. eh* 

Slttttb. a »b, EMffftSdfl'frm c. ff* 2, 5--3HS-1. 3, 4- 

ig-* <eiT. f§s&#» "dmct" ) i.8g (12 m&fc) mm^5Qm\mzjm, hb 

JR. K^**W«H*«»*#. «ajH*4SiJg. *IH**ffl«HPMIIils» 
ft*. M. fflZ.K**H*«. 3t£T*£. fciiJ^ft? ±BEftW 2 DMcT 
MEftttCu (C,HN,S,) , (WT. fflftft "DMcT-Cu" ) . 

13 



#5¥?!-&#r*£DMcT-Cu#5fc lg, Wt (£$> lg> Z.tt««tt* 0. 25g & 
K»«/P?»« (#***tfc=*95/5. 400,000) 

0. 15g. R-ftW. # 1M W LiBF.S 0. 5M tfj LiPF.SjW^f MZ,j»BB/«K- ¥ 

#ffi&feft?«3.0g^ta^±&?11^ c K »$. #»tt«*»4 751CT 

#0.76g(6 3*#) tommm? 50ml E*WSI1»« a. #0.51g 

<3»*fc) M58$®&0.51g (3$$^) Mfcfli*!-*** (CuCL'ZIW)) 
»|f : 5 1 25inlWZ.W + . BBCIffaiffftb. a fn b, EMI^f c. 

S-=*-2,4.6-=«e (WT, ffiftft "TTA" ) 2. lg (12 »&) ffiM 
^ 50ml Z,B?.BZftl®5'J}§& d.«-&** d ftftflTEftfttM cfflflinlS] DMcT 
M»ff. ®PJ«fI$ : P&^ftT±E&W TTA ME£ft# Cu,A g3 (C,N 3 S,) , (W 
T. "TTA— CuAg" ) . 

&*. m 2. 3 g th LiBFMMT&mvmm 10. 5 g wwtmzmm 7. 9 g wvs 

«»W*l*H¥*. H»±Jfi*tt%l»*jS3bP3.0gWIIEM#J»»*. 
^100-CiP^, fl&BjftflflJIFftBJift&ifc. ffl20gZJMI#, 

X. ^eSt-tt:® Li,S lgftttS 0.7g*gj»^ 5gia£l&Rt. 

**±&*Rfc«fell«*«lg» JR-*ffc*lg» TTA-CuAg$* lg£Z, 
0.05g, ffiffft*£tt. ***W»»Z,tt«*«»tt** 50nm Kj£ 

JL*jR»tftt«J«5xiOcB:fc'K fc±i*S£*«»tfTi*£a««*tf±2. 

# 0.36g (2 3g##> MSKttSS (PdCl.) 30ml *W 0. lSg MUtt 

(KC1) &lfr®m*, K«»U»«a, #0.6g (4gjgft) M DMcT 
50ml ft^a?*. BfilftSlttFKb. S^»*8»b, &/&8£&ft@£Ett#. 

fc. *£. Z.Mft»H«*. fMlHBH^ett* 2 DMcT 

14 



■ MKtt#Ptf.<Crfffll,S,) , (BIT. folk* "DMcT-Pd" ) . 

fi£flri£ DMcT-Pd 0. 5g> £J£0>J 5 M DMcT-Cu ft* 

0.5g, m lg* Z,<fe««»* 0.25g SM«&JH/M«K¥B§«IR^I»* 

<#***l*=95/5, ft*&4HP*i 400,000) 0. 15g. £-2f®, 
1 + 1M ft LiBF,& 0. 5M ft LiPF 6 ft $18 

frj ($KU:ii i) *«^3.0giiMH ; F±3*«'&tt , K SI. JJr»£lft«'&tt 
±. »tt*J»W%tt*Wtt«. gJPS* 53nm. 

^DMcT-CuftjfittiH^jETSfllWiEBjSiiff* <1.53*fc/L) + MflS*fc 
3 30#f4>. ftjg. *&*EjEa&3£#ifc#. Aft. *SI*+-S-h 
-S-Li SHft Cu (CLiNA) , ( WT. ffiffcft "L-DMcT-Cu" ) . m^ffi'& L-DMcT 

-Cu lg, £&fl£M 6 tJ9r«fffftKJft1b%» Aff « lg X*8Efctt#* 

ig, z,j*«iso.o5g, a£i*g£-£tt. #±aa^3K»*#^a^a*iifi*>i- 
±2js. 70-ctjp^. fttt«!i£ft«tt a tmnmK, gffJtft 

54|inio 

tb&0J 5 

tt74W*Atttt*:£ft' ££$0l5]£ififcl5, #Sfl£ 55nn> ftg-£fc®. 
tfcgtfiJ 6 

Bs7**W*Jffi*»*. DMcTlg JRft DMcT-Cu KftftlH** 

0S5. *§S!|J? 52nm ft«-&ife«. 

maw 7 

l*T^*WWIcT-Cui^. &*£$n|s]£i6fcl5, ftHJf 54jun ftg£fc$. 
tfc&0>J8 

(*7****5lft*:fc*h **e*nH*lli« 6. ftSIJf 55nm ftg£fc$. 

WT. *#^%«tt*«ttffiattffftt. *±«**« 5-8 &fcfc&0iJ 5 
_ 8 ipfftjaftfeftftXriES. &n 0.3mm ft£JSMfflftft$. 2X2cm 
.WJfrfti&ffe. PHKJIttffiff 0.3rani ftftR^M. «R**IA*#*«fT 1M 
ftLiBF,ft, *|Rtt*l. l«-&tt««W#*«I«»Z,»ffll»S'&#«20.7g 
ft3.0gft)im*Jf*WftffilMft. 201CT* lmAft&£fcm& 
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tfeteE <*ffii V) . 



*2 









& (mAh) 






l 


5 


50 


100 


&M0J5 


5.4 


5.3 


5. 1 


5. 1 




5.2 


5. 1 


5. 1 


4.9 




5. 3 


5.2 


5. 1 


5.0 




4.9 


4.9 


4.8 


4.8 


t£80>J5 


1. 5 


1.4 


1.2 


1.2 




1. 3 


1.0 


0.9 


0.8 


tettfcl 7 


4. 1 


3.9 


3.6 


3.0 




1.3 


1.2 


1.1 


1.0 



«fflatt«i*«(»*»pja*K»**»'h. tt**Ma»ffi=. was** 

$H^J9 

<B*%I*S^tt*lfiBt»*K. WTfSJft* "PAn" ) £tt 
»*4'Jtt*J&. fflSHEH. #ldJK&3JM*£tt PAn. «H»ZJK^#TAH PAn 
8<J^fe£* lO-'S/cm, X RDI <t*7 0. 26. # DMcTl. SgRlP^ NMPlOg «t», 
fc$a. X*i***a*lPjfelW«l#ttKaaJR**WPan»*1.0g, ftMW* 
fiftUfft (L-DMcT) -PAn-NHP«ft. 

&*. :»-ifr3E*SLft*J (CuCl,) 0.35g, Sit 1. 5g X NMP5g Sftl 

TSfclHHfctt CDMcT) -PAn-MIP*« + , *#£JttlStfJ&**. 

30nm ftttfg£fe#tililA 5X8cm ft**. #5fcliiM&l*#M&*4& ; fc : F 
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%mm 10 

& TTA 1.8g mm* 10g NMP 2.jut ®1!Q&$MW 9 «t>|ff*l*WlttSf«IR 

#&ft pah i. og, nwmm^mm tta-pad-nmp mm a. s*. 

tt-Sfcfcfc* (CuCl.) 0. 18g ftZftEpfllKfil (CF,SO s Ag) 0. 6g 5g ft 

NMP+, »Sll*«b. X. ^5$i4fc« <Li,S) lg ^«SiS o.7g$§*f^5gfteg& 

c. 

ii 

ft dmcT i. 8g mm* log nmp 2Jh, i$iq££SS0>J 9 *#r#mft$&& 

EttStt PAn »* 1. Og. »SiJ#*fettf!f»DMcT-PAn-llllP**a. ft*. « 
tUfc« (PdCl,) 0. 18g 5g ft NMP + , *#£J&i£ b. X. fc-tt-**^ 

« (Cuci,) o. i8 g mm* 5 g ft nmp ^. mmm c. b ^inM&ifc a 

Hem, Ki?S*52jim. 

12 

^DMcT-cuttsuaat^iETMttjEaK** u.53»*/d +, fta 

5£*-S-Li*HWW.iN& (WT. ffif**; "L-DMcT" ) . ffi L-DMcTl. 8g *fftt 

^NMPiog^, jsintt^nwg+iSfftlffWRaasitt^ttPAnft* 1 - 0 ^ • 

#SlHNtfettttHto L-DMcT — PAn-NMP «tt a. 

ftjg. ftrttft^zktKtt^ CCuCl.) 0.35g*JW? 5g ft NMP ft £18 

«b. #B5tt& (Li*s) lg jpntk o. 7g »JW-^F 5g EaM«cHll4> . *lft*r«(fc« 

c. 

K*e»^3tell«9. ftSJff 49|uttfl£fett. 



tfc80J 10 

ttttw 12 

48. 

bit. tt^^^ftftiftttttatfi'ffw. #±Jt*M«9-i2Xtta«9 

-12 f ffifflftftfettftXllEtt. 0.3mm 2X2cm 
JHL2f6<jfc*fc. MKJgffiAJ* 0.2mm M&J&sfeJS?M. *JR**«jR#*j»T im 
ft LiBF,& 0. 3M ft LiBF., #*Ut* 1: 1 «*tt«KW»Wfn**Z.i»fflftJH 
20. 7g ffl 3.0g niRAIMKdliiilff. 20-CT, lmA 

ftft£*«E&4.35-1.0VWfSlirt. WWa+fcttfefllSfW 
St*#fi(^<i: mAh), fiiR#BMI5ij[*fl|J?ttiafirWtt***WWil>Wgfi. 
\m%M%V$ifft&° ^SJI^StS. X. j^£KW9Jilt«tt9--i2 ft 

ft: mAh) .SMA**fe%&£ <*tt« V) . 



*3 







* # 


ft (mAh) 






i 


5 


50 


100 




5.0 


5.0 


4.9 


4.9 


io 


4.9 


4.9 


4.8 


4. 7 


%mm ii 


5. 1 


5.1 


5.0 


4.9 


12 


4.8 


4.8 


4.7 


4.7 


fckStfiJ 9 


1.5 


1.4 


1. 1 
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